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  Estimation of Stock Biomass of Anchovy on 
Continental Shelf off Argentina by Echo  Sounder'
Yoshiharu MATSUMIYA and Shigeo HAYASE*2
   In order to estimate the stock biomasses of Argentine anchovy, survey by a regular echo 
sounder and operation of a mid-water trawl were made. This study was conducted by R/V 
Shinkai-Maru in the spring (1st cruise) and summer (2nd cruise) seasons of 1978. The survey areas 
were about 10 × 104  mile2 shallower than 100 m on the continental shelf off Argentina, and were 
divided into about 100 small blocks. Echo-sounding lines were set on the diagonal lines of the 
blocks. The total distances covered were about 5 × 103 miles. 
   Counting of echoes by sounder and the results of catches obtained by simultaneous fishing 
operations were combined and analyzed for estimation. The stock biomass index and the density 
index in each block, and the density of anchovy for each operation were calculated. Using these 
values, the stock biomasses of anchovy were estimated by two methods. In the 1st cruise, the 
estimates were  368.4  x  10" tons by equation (4) and 445.2 × 104 tons by eqution  (5)  , and the 2nd 
cruise, 984.4 × 104 tons and 797.7 x  104 tons.
   Counting of echoes recorded by an echo 
sounder and the results of mid-water trawl opera-
tions were combined and analyzed to estimate the 
relative abundance and the stock biomasses of 
Argentine anchovy, Engraulis anchoita (Argentine 
name, Anchoita) on the continental shelf off 
Argentina. 
   On the distributions of marine pelagic fishes 
and the estimation of stock biomasses by means of 
counting echoes recorded by an echo  sounder,  the 
reports were made by many authors (Balls, 1948; 
Cushing, 1952; Yokota, 1953; Yokota et al., 1953; 
Kamiura, 1957, 1958a, 1958b, 1966; Nozu, 1965; 
Asami and Kamiura, 1966; Aoyama and Mimoto, 
1970; Azeta, 1974; Kovalev et al., 1977; Klochkov et 
al., 1977; Ogawa and Nakahara,  1978)  . Also with 
regard to inland water, several reports were 
published on the same topic (Kuroki and  Chuman,
1953; Shiraishi and Furuta, 1963; Tanaka,  1978). 
   In the Argentine waters, surveys by echo 
sounder were made during the United Nations 
Development Project, carried on from July 1966 to 
June 1974 (Aasen, 1967; Aasen and Castello, 1968a, 
1968b; Castello and Gagliardi, 1968a, 1968b; Brand-
horst and Castello, 1971, 1972; Brandhorst et al., 
1971a, 1971b,  1972)  . Fishery Agency of Japan 
 (1971)  , Burczynski and Wrzesinski (1974) and 
Wrzesinski (1975) reported the survey in the 
Argentine waters, but any large scale survey has 
not been made afterwards. 
   If the estimation of stock biomass is required in 
a short period of time, the acoustic survey is one of 
the most suitable method. In recent years, an echo 
sounder with integrator is frequently used to 
estimate the fish biomass (Dowd, 1967; Thorne and 
Lahore, 1969; Midttum and Nakken, 1971; Shibata
* 1 The outline of this report was presented at the autumn meeting of the Japanese Society of Scientific 
    Fisheries, Hakodate, October, 1979. 
* 2 Ocean Research Institute, University of Tokyo, Tokyo, 164 Japan. Present address: Southeast Asian 
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Bull. Fac. Fish. Nagasaki Univ., No. 52, (1982) 17
魚群探知機によるアルゼンチ ン陸棚のカタクチイワシ資源量の推定
松 宮 義 晴 ・早 瀬 茂 雄*
アルゼンチ ン共和国 と海洋水産資源開発セ ンターが締結 した 「漁業調査実行取極 め」の一環 として,1978年9月21
日～10月12日(第1次 航海)と11月20日 ～12月19日(第2次)に 深海丸 によって実施 した.用 いた魚探は海上電機の
MWB-115型(周 波数24KHz,指 向角前後3ｰ左 右6ｰ,湿 式)で ある.対 象水域 は両航海 とも陸棚上 の35ｰ30'～47ｰS,
54ｰ～67ｰ30Wの 主 として100m以 浅 で,面 積 は約10万mileｲで あ る.対 象水域 を沿岸側 は30'×30'の小格子に,沖 合側は
1ｰ×1ｰの 大格子 にわ け,通 常 は格子の対角線上を航走す るように調査線 を設定 した.魚 種判定 と資源量推定 のた め調
査線上 で中層曳 トロール網操業 を72回 と90回実施 した.調 査 は昼夜兼行 で,1航 程 は約5千mileで あった.
平均13ノ ッ トで航走中の魚探の全記録像の うち,カ タクチイワシと思われ るものについてそれぞれ面積を計測 した.
昼夜の集群生態の差 を少な くす るため,記 録像 ごとに4段 階の濃度に よる重みづけを行 い,魚 群量指数(SBI)を
求めた.一 つの格子 ごとに走査10mileあ た りのSBIを 計算 し,魚 群量密度の相対分布指数 とした(魚 群量密度指数
DI).カ タクチイワシ魚群 の密度(D)を漁獲量 ・曳網速度(時 間)・網 口面積 よ り操業 ごとに計算 した。 〔A法〕操業が
円滑にいき,魚 群 の幅が実際の曳網距離以上であったい くつかの操業を選 び出 し,操 業試験から求めたDと 曳網 した
記録像 か ら求めたDIと の平均比 を算出した.こ の比 と全格子の平均DIお よび分布可能な全体積 をかけあわせた.
〔B法〕実際の漁獲量 と,曳 網距離内にあ り入網 したと推測 され るSBIと の比 を求 め,こ の比 に全格子 の平均DI
と対象水域の全面積 をか けあわせた ものを走査10mileの 魚探入力有効面積 で除 した.1次 航海 はA法368.4×104,B
法445.2×104ト ン,2次 航海 はA法984.4×104,B法797.7×104ト ンとい う推定値が得 られた.
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